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Abstract: In this paper, we present the Shamel-Korteweg-de Vries (S-KdV) equation which play an important role in studying the
effect of electron trapping on the nonlinear interaction of ion-acoustic waves by including a quasi-potential. Here, a wide class of exact
solutions to this equation with time dependent coefficients is found. It is shown that, the traveling wave solutions exist and they travel
with time-dependent speed along the characteristic curves. The class of the obtained solutions is classified to different wave structures:
periodic, elliptic or interaction of soliton, kink and anti-kink waves. The method used in this work is the extended unified method which
was presented by one of the authors.
Keywords: Variable coefficients, Shamel-Korteweg-de Vries equation, The extended unified method, Inner and outer conoidal waves,
Kink and anti-kink waves

1 Introduction
A huge number of works on the exact traveling wave
solutions of nonlinear evolution equations with constant
coefficients have been carried out in the literature. This
may be argued to:
− A wide class of these equations is completely
integrable
− Searching for the traveling wave solutions investigate
many physical aspects of the problem under
consideration.
On the other hand, they may be considered as
“asymptotic” or steady state solutions to evolution
equations. Different methods were constructed to find
some exact solutions of evolution equations by using the
painleve’ test for integrability and the auto-Bäcklund
transformation [1–15].
Recently, the unified method has been suggested by
the first author in [16]. Indeed, the unified method
suggests a new classification to the different types of
solutions, that is polynomial or rational function solutions
in some “auxiliary” function with an appropriate auxiliary
equation. Furthermore, the necessary conditions for the
existence of each type of solutions may be constructed. In
a subsequent paper, the unified method was extended to
find exact solutions of nonlinear evolution equations with
∗ Corresponding

variable coefficients [17]. This later method is used here
to find exact solutions to Shamel-Korteweg-de Vries
(S-KdV) equation with time-dependent coefficients.
The Shamel-Korteweg-de Vries with constant
coefficients is
1

ut + (α u 2 + β u) ux + δ uxxx = 0, α β 6= 0,

(1)

where α , β and δ are constants which they are refer to the
activation trapping, the convection and the dispersion
coefficients respectively. We mention that, when α = 0 or
β = 0 equation (1) reduces to the KdV or Shamel
equation respectively. Equation (1) describes many
phenomena in plasma physics. In particular, it describes
the nonlinear interaction of ion-acoustic waves (ICW) in
plasma physics by including a quasi potential effect. That
is, by taking into consideration the electron trapping
effect [18–24]. We mention that, the equation (1) is a
particular case of the generalized Gardner equations [25].
In this context, the study of the ICW in the presence of
drag force acted by the waves on the particles issues to
the Burger’s-KdV equation [26]. So that, in a future work
the exact solutions for Shamel-Burger-Korteweg-de Vries
equation will be studied. We bear in mind that, the exact
solutions of (1) were studied in [19–21]. It is worthy to
mention that, in [27–41] soliton (coupled to kink and
anti-kink) and periodic solutions were only found to the
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equation (1). In the present work, elliptic waves are
found. They exhibit outer or inner conidal waves to the
soliton one’s.
An interesting case physically, rather than
mathematically arise when these parameters are time
dependent. To this end we consider the equation
(v2 )t + (α (t) v + β (t) v2) (v2 )x + δ (t) (v2 )xxx = 0,

(2)

where u = v2 . Then (2) is dealt with by using the
extended unified method. The application of (2) are
practical interest in the propagation of soliton waves in
fibre optics when t is replaced by z. In the view of the
unified method, the solutions to the nonlinear evolution
equation can be classified to polynomial or rational in an
“auxiliary” function. First, we give here a brief account to
the case of polynomial solutions.

1.2 Rational solutions
The case of rational solutions can be treated by the same
way. So, we assume the rational function solution of (2) in
the form
v(x,t) = ∑ni=0 pi (x,t) ϕ i (x,t)/ ∑ri=0 qi (x,t) ϕ i (x,t),
pk
ci (x,t) ϕ i (x,t), (ϕt (x,t)) p =
(ϕx (x,t)) p = ∑i=0
pk
i
∑i=0 bi (x,t) ϕ (x,t), ϕxt (x,t) = ϕtx (x,t), p = 1, 2.

(5)

where the denominator in (5)1 does not vanish for all
−∞ < x < ∞ and t ≥ 0.
Here, (5) will be considered when n > r, n = r separately.
In each case, there are appropriated auxiliary equations.
Indeed, the balance and consistency conditions could be
constructed in each case according to the relation between
n and r.
In the next section, we study the case in which the
coefficients of (2) are proportional.

1.1 Polynomial solutions
2 The case when the S-KdV is integrable
To search for polynomial solutions of (2), the unified
method suggests the solution in the form
n

v(x,t) =

∑ a j (x,t) ϕ j (x,t),

(3)

j=0

where the auxiliary function ϕ satisfies the auxiliary and
the compatibility equations which are given by
,k
(ϕx (x,t)) p = ∑ pj=0
c j (x,t) , ϕ j (x,t), , (ϕt (x,t)) p =
k
dd ∑ pj=0
b j (x,t) ϕ j (x,t), ϕxt (x,t) = ϕtx (x,t), p = 1, 2.
(4)
For instance, when p = 1, the necessary conditions for
finding the exact polynomial solutions of equation (2) are;
(i) The balance condition is n = k − 1.
(ii) The consistency condition for the existence of
solutions is k ≤ 11
3 . For details see [16].
Thus, the polynomial solutions exist when k = 2, 3. We
mention that, the consistency conditions is constructed by
using the number of principle and compatibility equations
namely; (2k − 1) equations and the number of unknown
functions ai bi and ci . By bearing in mind the complete
integrability of (1), we set the difference between them to
be (≤ m), where m is the highest order partial derivative.

When substituting from (3) and (4) into (2), we get an
equation which is splitting to a set of equations, namely
the “principle” equations.
Steps of computation:
1- Solving the principle equations.
2- Solving the compatibility equation (4)3 .
3- Solving the auxiliary equations.
4- Find the exact solution.

By using the polynomial solution when k = 2, 3 and the
rational solution when n = r = 1, k = 1 and n − r = 1,
k = 2, we found that the solutions of (2) exist only when
α (t) = µ β (t) and δ (t) = δ0 β (t), where µ and δ0 are
constants.
Under the last conditions, equation (2) reduces to ones
with constant coefficients
(v2 (x, τ ))τ + (µ v(x, τ ) + v2 (x,Rτ )) (v2 (x, τ ))x +
δ0 (v2 (x, τ ))xxx = 0, τ = 0t β (t1 )dt1

(6)

We mention that, (6) admits a traveling wave solutions
where the details of these solutions as they follow;

2.1 Polynomial solutions
We write v(x,t) = w(z), z = σ1 x + σ2 τ , then equation (6)
reduces to

σ2 (w2 (z))′ + (µ w(z) + w2 (z)) σ1 (w2 (z))′ +
d
σ13 δ0 (w2 (z))′′′ = 0, ()′ = ().
dz

(7)

For the polynomial solutions, we have
w(z) =

n

pk

j=0

j=0

∑ a j ϕ j (z), (ϕ ′ (z)) j = ∑ c j ϕ j (z), p = 1, 2,

(8)

where a j and c j are arbitrary constants.
The exact solution of (7) are elementary (when p = 1, k =
2, 3) or elliptic solutions (when p = 2, k = 2, 3) and they
are classified as follows;
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(i) When p = 1 and k = 2, 3.
(i1 ) When k = 2, and n = k − 1, we have

Here, if we take (according to the classification in [30])
2 )2

w(z) = a1 ϕ (z) + a0 ,
= c2 ϕ 2 (z) + c1 ϕ (z) + c0

ϕ ′ (z)

(9)

2

1
, c2 = 1+m
2 , c4 = − 4 ,
c1 = c3 = 0,

(14)

and substituting into (12), we get

By using any package, the solution of (2) is given by
4
R (z + A) 2
)) ,
u(z) = w (z) = µ 2 (−1 + tanh(
25
2
2
16 µ σ1
σ2 =
75

c0 = − (1−m
4

ϕ (z) = m cn(z, m) ± dn(z, m),

2

(10)

32 µ 3
√
, R2 = c21 − 4 c2 c0 , δ0 < 0 and
375 R −3 δ0
A are arbitrary constants. Due to the translation symmetry,
we take A = 0.
(i2 ) When k = 3, n = 2. By a similar way as we did in the
last case, the solution of (2) is given by

where σ1 =

(15)

16 2
2µ
µ σ1 , σ1 = p
. By
75
5 3 δ0 (1 + m2)
substituting from (15) into (12), the solution of (2) is
given by

where σ2 =

u(z) =

4µ 2
m cn(z, m) ± dn(z, m) 2
√
(−1 +
) ,
25
1 + m2

(16)

where µ is a constant and m (0 < m < 1) denotes the
modulus of the Jacobi elliptic function.

16 µ 2 σ1
4 2
R1 z 2
(11)
)) , σ2 =
µ (−1 + tanh(
25
3 c3
75
√
3 c3 µ
√
where σ1 =
, R1 = c22 − 3 c1 c3 < 0 and µ are
5 R1 −δ0
arbitrary constants. Indeed, this solutions is a solitary wave
solution.
(ii) When p = 2. In this case, the solutions are elliptic and
they may be given in Jacobi elliptic functions or as elliptic
integrals of the first and third kinds.
(ii1 ) When k = 2. In this case, the solution take the form
u(z) =

w(z) = a1 ϕ (z) + a0 ,
ϕ ′ (z)2 = ∑4j=0 c j ϕ j (z).

(12)

When subtitling from (12) into (2), we get
√
3 δ0 c3 σ1
2µ
√
−
,
a1 = −
5
2 −c4
√
a0 = 2 −3 c4 δ0 σ1 ,

Figure 1: (a)-(c) (a1 =

√
√
32 −3 c4 c4 µ 3 + 450 −3 c4 c23 δ0 µ σ12
+
√
3/2
1200 −3 c4 c4 δ0 µ σ12 + 4500 c3 σ0 σ13
3/2
3/2
(13)
1125 c23 δ0 σ13 + 9000 c1 c24 δ0 σ13
,
√
3/2
1200 −3 c4 c4 δ0 µ σ12 + 4500 c3 σ0 σ13

σ2 =

3/2

c2 =

3/2

σ1 (1125 c33 σ0 σ13 − 18000 c1 c24 σ0 σ13
√
+
√
150 c4(4√ −3 c4 µ + 15 c3√ δ0 σ1 )
16 c4 µ 2 (8 −3 c4 µ + 45 c3 δ0 σ1 ))
√
√
150 c4 (4 −3 c4 µ + 15 c3 δ0 σ1 )

where c j , j = 0, 1, 3, 4 are arbitrary constants and
δ0 c4 < 0.
For particular values of c j , j = 0, ..., 4, we get different
solutions in Jacobi elliptic functions.

√ 4
, a0
1+m2

= −4, µ = 10).

In Fig.1(a), the solution given by (16) is displayed against
z for different value of m, the thick straight line
corresponds to m = 0 and the thick curve (soliton wave)
corresponds to m = 1. Conoidal waves are inner when
m < 0.8 and are outer when m ≥ 0.8.
In Fig.1(b), the same caption
as in Fig.1(a) but for
√
2
different values of m0 = 1 − m , the thick soliton wave
correspond to m = 0 and the thick straight line correspond
to m = 1.
In Fig.1(c), the same caption
as in Fig.1(a) but for
√
different value of m1 = m 1 − m2, the thick straight line
correspond to m = 0, 1.
To inspect the physics revealed by Fig.1, we mention
(t)
, where α (t) and β (t) are the trapping and
that µ = αβ (t)
nonlinear coefficients. In these figures, we take µ ≫ 1. So
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the trapping prevails the nonlinearity.
Fig.1(a) shows that all elliptic waves are “outer waves”
where their amplitudes are higher than the amplitude of
the soliton wave in the limit case when m = 1.
Fig.1(b) shows that all elliptic waves are “inner waves”
when m ≥ 0.8 that is, their amplitudes are smaller than
the amplitude of the soliton wave in the limit case when
m = 0.
Fig.1(c) shows that elliptic waves as larger than the
straight line (m = 0 or 1).
We remark that the corner wave (upper curve when
m = 0.9) steepens which may be argued to the fact that
the trapping coefficient prevails the non linearity as
(t)
µ = αβ (t)
≫ 1. This may agree with the results in [31, 32]
in different applications.
(ii2 ) When k = 3. In this case, the solution take the form
w(z) = a2 ϕ (z)2 + a1 ϕ (z) + ao ,
(ϕ (z)) =
′

2

(17)

j=6

∑ cj ϕ

j

(z),

(18)

j=0

By substituting from (17) and (18) into (2), the principle
equation solves to
√
p
4 c5 −δ0 σ1
√
a2 = 4 σ1 −3 c6 δ0 , a1 =
,
3 c6
√
2 µ (−11 c25 + 36 c4 c6 ) −δ0 σ1
,
+
a0 = −
√ 3/2
5
12 3 c
6

8 µ 2 σ1 (25 c45 − 504 c4 c25 c6
−
+
25
216 c36
432 c26 (−3 c24 + 8 c2 c6 ))δ0 σ13 )
,
216 c36

σ2 =

−5 c35 + 18 c4 c5 c6
c5 − 3 c4 c35 c6 + 27 c2 c5 c36
, c1 = 5
,
2
27 c6
81 c46
(19)
and c0 which is too lengthy to be written here. In equation
(19) δ0 < 0, c6 > 0, µ and c j , j = 2, 4, 5 are arbitrary
constants.
According to the classification in [30], If we take
and substituting in (18), we get
s
√
c2 csch2 ( c2 z)
ϕ (z) =
√
√
c4 + 2 c2 c6 coth( c2 z)

In this section, we find rational solutions for some different
values of n, r and p.
We mention that, k is found by using the balance condition
which is given by n − r = k − 1.
(i) When p = 1. By taking n − r = 1 (when k = 2) and by
using (5), the solution of (2) has the form
1 ϕ (z)+p0
,
w(z) = p2 ϕ q(z)+p
1 ϕ (z)+q0
ϕ ′ (z) = c2 ϕ 2 (z) + c1 ϕ (z) + c0 .
2

(20)

(21)

By substituting from (21) into equation (18), the solution
of (2) is given by
p
2 µ c4 σ1 −3 c6 δ0
u(z) = (−
+
+
√
5
c6
(22)
√
p
c2 csch2 ( c2 z)
2
)) .
4 σ1 −3 c6 δ0 (
√
√
c4 + 2 c2 c6 coth( c2 z)

(23)

By a direct calculation, the solution of (2) is given by
√
√
σ z
15 3 σ2 sech2 ( √ 2 3/2 )
4 −δ0 σ1
√
u(z) = ( √
)2 , (24)
√
σ2 z
8 3 µ σ1 − 30 σ1 σ2 tanh( √
3/2 )
−δ0 σ1

4

where σ1 , σ2 , δ0 < 0, µ are arbitrary constants.
When (σ2 < 0), say (σ2 = −ρ 2), in equation (24), we find
that
√
−15 3 ρ 2 sec2 ( √ ρ z 3/2 )
4 −δ0 σ1
u(z) = ( √
√
8 3 µ σ1 + 30 ρ σ1 tan( √ ρ z
4

3/2 )

)2 , (25)

−δ0 σ1

where σ1 , µ and ρ are arbitrary constants.
(ii) When p = 2. By taking n = r = 1 (reduced to k = 1)
and by using (5), the solution of (2) has the form
q
p1 ϕ (z) + p0 ′
w(z) =
, ϕ (z) = c2 ϕ 2 (z) + c1 ϕ (z) + c0 .
q1 ϕ (z) + q0
(26)
By a direct calculation, the solution of (2) is given by
√

c3 =

c0 = c1 = c3 = c5 = 0, c2 > 0,

2.2 Rational function solutions

√

1 + A1 e c2 z + A2 e2 c2 z 2
√
√
) ,
u(z) = (
1 + A3 e c2 z + A2 e2 c2 z

(27)

where Ai , i = 1, 2, 3 are arbitrary constants, that are
functions in ci , pi , qi and µ .
When (c2 = −ρ 2 ), then (27) will give rise to a periodic
solution
1 + B1 cos(ρ z) 2
) ,
(28)
u(z)(
B2 + B3 cos(ρ z)
where Bi , i = 1, 2, 3 are arbitrary constants which depend
on Ai .
It is worth to be noticing that, (28) is obtained from
(27) by separating the real and imaginary part into (27) and
by setting the coefficients of imaginary part equal zero.
The solutions which are given by (24) and (27) are
displayed against x and t in figures 2(a) and 2(b)
respectively.
We bearing in mind that, z = σ1 x + σ2 τ ,
R
τ = 0t β (t1 ) dt1 .
At these figures, we find that
In Fig.2(a), a single soliton which is moving along the
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transformation for L-isothermic surfaces." Journal of
Physics A: Mathematical and Theoretical 42.40 (2009):
404015.
[6] Clarkson, Peter A. "PainlevÃl’ analysis of the damped,
driven nonlinear Schrödinger equation." Proceedings of the
Royal Society of Edinburgh: Section A Mathematics 109.1-2
(1988): 109-126.
[7] Yan, Zhenya. "Exact analytical solutions for the generalized
non-integrable nonlinear Schrödinger equation with varying
coefficients." Physics Letters A 374.48 (2010): 4838-4843.
[8] Wang, Mingliang, and Xiangzheng Li. "Applications of Fexpansion to periodic wave solutions for a new Hamiltonian
amplitude equation." Chaos, Solitons & Fractals 24.5 (2005):
1257-1268.
[9] Yan, Zhenya. "New explicit travelling wave solutions for
two new integrable coupled nonlinear evolution equations."
Physics Letters A 292.1 (2001): 100-106.
[10]Kong F L, Chen S D. "New exact soliton-like solutions
and special soliton-like structures of the (2+1) dimensional
Burgers equation." Chaos, Solitons & Fractals. 27 (2006)
495-500.
[11]E.M.E. Zayed, H.A. Zedan, K.A. Gepreel. "Group analysis
and modified tanh-function to find the invariant solutions
and soliton solution for nonlinear Euler equations." Int. J.
Nonlinear Sci. Numer. Simul. 5 (2004) 221-234.
[12]Inç, Mustafa, and David J. Evans. "On travelling
wave solutions of some nonlinear evolution equations."
International Journal of Computer Mathematics 81.2 (2004):
191-202.
[13]Liu, Shikuo, et al. "Jacobi elliptic function expansion
method and periodic wave solutions of nonlinear wave
equations." Physics Letters A 289.1 (2001): 69-74.
[14]Yan, Zhenya. "Abundant families of Jacobi elliptic function
solutions of the (2+ 1)-dimensional integrable DaveyStewartson-type equation via a new method." Chaos,
Solitons & Fractals 18.2 (2003): 299-309.

c 2014 NSP
Natural Sciences Publishing Cor.

Published by Arab Journals Platform, 2014

5

108

Information Sciences Letters,
Vol. 3 [2014],
Iss. 3, Art.Exact
3 Solutions of The S-KdV Equation...
H. I. Abdel-Gawad,
M. Tantawy:

[15]Wang, Mingliang, Xiangzheng Li, and Jinliang Zhang.
"The ()-expansion method and travelling wave solutions
of nonlinear evolution equations in mathematical physics."
Physics Letters A 372.4 (2008): 417-423.

[30]Zhang, Li-Hua. "Travelling wave solutions for the
generalized Zakharov-Kuznetsov equation with higher-order
nonlinear terms." Applied Mathematics and Computation
208.1 (2009): 144-155.

[16]Abdel-Gawad, H. I. "Towards a Unified Method for
Exact Solutions of Evolution Equations. An Application
to Reaction Diffusion Equations with Finite Memory
Transport." Journal of Statistical Physics 147.3 (2012):
506-518.

[31]RandrÃijÃijt, Merle, and Manfred Braun. "Cnoidal waves
governed by the Kudryashov-Sinelshchikov equation."
Physics Letters A 377.31 (2013): 1868-1874.

[17]I. Abdel-Gawad, Hamdy, Nasser S. Elazab, and Mohamed
Osman. "Exact Solutions of Space Dependent Korteweg-de
Vries Equation by The Extended Unified Method." Journal
of the Physical Society of Japan 82.4 (2013) 044001-044004.
[18]Schamel, Hans. "A modified Korteweg-de Vries equation
for ion acoustic wavess due to resonant electrons." Journal of
Plasma Physics 9.03 (1973): 377-387.
[19]Tribeche, Mouloud, Lyes Djebarni, and Hans Schamel.
"Solitary ion-acoustic wave propagation in the presence of
electron trapping and background nonextensivity." Physics
Letters A 376.45 (2012): 3164-3171.
[20]Luque, Antonio, and Hans Schamel. "Electrostatic trapping
as a key to the dynamics of plasmas, fluids and other
collective systems." Physics reports 415.5 (2005): 261-359.
[21]Khater, A. H., M. M. Hassan, and D. K. Callebaut.
"Travelling wave solutions to some important equations of
mathematical physics." Reports on Mathematical Physics
66.1 (2010): 1-19.
[22]Das, G. C., et al. "Some aspects of the solitary waves in
a relativistic inhomogeneous plasma." Planetary and space
science 44.5 (1996): 485-492.
[23]Zhou, Yubin, Mingliang Wang, and Yueming Wang.
"Periodic wave solutions to a coupled KdV equations with
variable coefficients." Physics Letters A 308.1 (2003): 31-36.
[24]Das, G. C., S. G. Tagare, and Jnanjyoti Sarma.
"Quasipotential analysis for ion-acoustic solitary waves
and double layers in plasmas." Planetary and space science
46.4 (1998): 417-424.
[25]E. V. Krishnan, Houria Triki, Manal Labidi and Anjan
Biswas. "A study of shallow water waves with Gardener’s
equation." NonLinear Dynamics 66.16 (2011): 497-507.
[26]Abdel-Gawad, Hamdy I., and Nasser S. Elazab. "On the
integrability and exact solutions of a generalized Kortewegde-Vries equation." Journal of the Physics Society of Japan
68.10 (1999): 3199-3203.

[32]Shefter, Michael, and Rodolfo R. Rosales. "Quasiperiodic
solutions in weakly nonlinear gas dynamics. Part I.
Numerical results in the inviscid case." Studies in Applied
Mathematics 103.4 (1999): 279-337.
[33]Liu, Shikuo, et al. "Jacobi elliptic function expansion
method and periodic wave solutions of nonlinear wave
equations." Physics Letters A 289.1 (2001): 69-74.
[34]Ebaid, A. "Exact solitary wave solutions for some nonlinear
evolution equations via Exp-function method." Physics
Letters A 365.3 (2007): 213-219.
[35]Abdelkawy, M. A., and A. H. Bhrawy. "(G’/G)-expansion
method for two-dimensional force-free magnetic fields
described by some nonlinear equations." Indian Journal of
Physics 87.6 (2013): 555-565.
[36]Jonu Lee, and Rathinasamy Sakthivel. "Exact Travelling
Wave Solutions of the Schamel-Korteweg-de Vries Equation
." Reports on Mathematical Physics 68 (2011): 153-161.
[37]Changbum Chun, and Rathinasamy Sakthivel. "Homotopy
perturbation technique for solving two-point boundary value
problems - comparison with other methods ." Computer
Physics Communicatons 181 (2010): 1021-1024.
[38]Anjan Biswas, Essaid Zerrad. "Solution perturbation theory
for the Gardner equation." Advanced studies in theoretical
physics 2.16 (2008): 787-794.
[39]Mariana Antonova and Anjan Biswas. "Adiabatic parameter
dynamics of perturbed solitary waves." Communications in
Nonlinear Science and Numerical Simulations 14.3 (2009):
734-748.
[40]Rathinasamy Sakthivel, Changbum Chun, and Jonu Lee.
"New travelling wave solutions of Burgers equation with
finite transport memory." Zeitschrift fur Naturforschung CA,
Journal of Physical Sciences 65 (2010): 633-640.
[41]R. Sakthivel and C. Chun. "New soliton solutions of
Chaffee-Infante equations." Zeitschrift fur Naturforschung
CA, Journal of Physical Sciences 65 (2010): 197-202.

[27]Lee, Jonu, and Rathinasamy Sakthivel. "Exact travelling
wave solutions of the Schamel-Korteweg-de Vries equation."
Reports on Mathematical Physics 68.2 (2011): 153-161.
[28]Yuan, Wenjun, Yong Huang, and Yadong Shang. "All
traveling wave exact solutions of two nonlinear physical
models." Applied Mathematics and Computation 219.11
(2013): 6212-6223.
[29]Pinar, Zehra, et al. "New Exact Solutions for SchamelKorteweg-de-Vries Equation." Studies in Nonlinear Sci.
3(3):102-106, (2012).

c 2014 NSP
Natural Sciences Publishing Cor.

https://digitalcommons.aaru.edu.jo/isl/vol3/iss3/3

6

I. Abdel-Gawad
and/ www.naturalspublishing.com/Journals.asp
Tantawy: Exact Solutions of The Shamel-Korteweg-de Vries Equation With Tim109
Inf. Sci. Lett. 3, No.
3, 103-109 (2014)

Hamdy I. Abdel-Gawad
is a Professor of Applied
Mathematics
at
Cairo
University, Cairo, Egypt.
He obtained his Ph.D from
University-Paris XI, Paris,
France in 1984. His research
interest
include:Fractional
Calculus-q-CalculusMathematical Modeling in
Biology, Medicine Chemistry and Physics-Stability
analysis of Dynamical systems. Also, He published many
papers in international journals.

Mohamed
Tantawy
received
the
B.Sc
in
Mathematics from AL-Azhar
University-Egypt in 2007.
Now he is pursuing master
in Applied Mathematics from
Cairo-University, Egypt. Area
of research interests include:
partial Differential equations
in Biological Modeling,
Medicine and Chemistry.

c 2014 NSP
Natural Sciences Publishing Cor.

Published by Arab Journals Platform, 2014

7

